selectiNG A weB coNteNt MANAGeMeNt sYsteM For AN AcADeMic liBrArY weBsite | BlAcK 185 others. The OSU Libraries needed a content management system (CMS).
A CMS provides an interface for content providers to add their contributions to the website without requiring knowledge of HTML; it separates the layout and design of the webpages from the content and provides the opportunity for reuse of both content and the code running the site. These features of a CMS permit a library to professionalize its website by enforcing a consistency of design across all pages while at the same time increasing efficiency by making the maintenance of the content itself less technically challenging. 3 The potential of the CMS is powerful, yet it is not an easy process to select and implement a CMS. One challenge is that the process of selecting and implementing a CMS is not a fully technical one. The selection must be tied to the goals and strategy of the library and parent I magine a city that has been inhabited consistently for hundreds, perhaps thousands of years. Those arriving in the city's main port follow clear, wide paths that are easy to navigate. Soon, however, the visitor notices that the signs change. They look similar but the terms are different and the spaces have an increasingly different look. Continuing further, the visitor is lost. Some sections look drastically different, as if they belong in an entirely different city. Other sections are abandoned. The buildings at first seem occupied, but upon closer inspection all is old and neglected. The visitor tries to head back to the main, clear sections but cannot find the way. In frustration, the visitor leaves the city and moves on, often giving up the mission that led to the city in the first place.
This metaphor describes the state of the Ohio State University (OSU) Libraries' website at the beginning of this project. The website has many content providers, more than 150 at one point. These content providers were given accounts to FTP files to the web server and a variety of web editors with which to manage their files. The site consisted of more than 100,000 files of many types: HTML, PHP, image files, Microsoft Office formats, PDF, etc. The files with content were primarily static HTML files. In 2005, the OSU Libraries began to implement a PHP-based template that included three PHP statements that called centrally maintained files for the header, the main navigation, and the footer. The template also called a series of centrally controlled style sheets. The goal was to have the content providers add the body of the pages and leave the rest to be managed by these central files. This didn't work as intended. Because of a combination of page editing practices learned with static HTML and a variety of skill with cascading style sheets (CSS), many pages lost the central control of the header, menu, and footer. Also, the template was confusing for many because they had to wade through a lot of code they didn't understand. One part of this content model was right-giving the person with the content knowledge the power to update the content while centrally controlling parts that should remain consistent throughout the website. Unfortunately, the technical piece of the model didn't support this goal. It required too much technical knowledge from the content providers. The real solution was a system that would allow the content providers to focus on their content and leave the technical knowledge to and interviews/focus groups with the current content providers. The research was similar to that described previously in the literature review section of this article. The most helpful for this project was a 2006 issue of Library Hi Tech focused on CMSs. 10 The most useful of these articles was Wiggins, Remley, and Klingler's article about the work done at Kent State University, particularly the way in which they organized their requirements.
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A working group of four served as interviewers for the focus groups with current web content providers. They worked in pairs, with one serving as a recorder and the other as the facilitator, who asked the questions. Fifteen interview sessions were held over a period of three months. The focus group participants were invited to participate in like groups as much as possible, so for example the foreign language librarians were interviewed together in a different session from the instruction librarians. However, no one participated more than once in an interview. The same set of guiding questions was used for each interview. They are included in the appendix. The results of these interviews became the basis for the requirements document to which the technical team added the technical requirements.
■ ■ The CMS Requirements
The requirements were gathered into five categories: content creation and ownership, content management, publishing, presentation, and administration/technical. These categories were modeled after those used for the project at Kent State University. 12 The full list is detailed below by category. organization, must meet specific local requirements for functionality, and must include revision of the content management environment, meaning new roles for the people involved with the website. 4 Karen Coombs noted that "the implementation of a content management system dramatically changes the role of the web services staff" and requires training for the librarians and staff who are now empowered to provide the content. 5 Another challenge was and continues to be a lack of a turn-key library CMS. 6 Several libraries that did a systematic requirements gathering process generally found that the readily available CMSs did not meet their requirements, and they ended up writing their own applications. 7 Building a CMS is not a project to take lightly, so only a select few libraries with dedicated in-house programming staff are able to take on such an endeavor. The sharing of the requirements of these in-house library specific CMSs is valuable for other libraries in identifying their own requirements.
content creation and ownership requirements
In the past few years, the field of open-source CMSs has increased, making it more likely that a library will find a viable CMS in the existing marketplace that will meet the organization's needs. Drupal is an open-source CMS that was one of the first viable options for libraries and so is widely used in the library community. It was the subject of an edition of Library Technology Reports in 2008. 8 Since Drupal opened the door for open-source CMSs in libraries, others have entered the market as well. In 2009 John Harney noted, "There are few technologies as prolific as web content management systems. Some experts number these systems in the 80-plus range, and most would concede there are at least 50." 9 The CMS selection process described here builds on those described in the literature by integrating their requirements and methods to address the needs of a very large decentralized website. It builds on the increased emphasis on user involvement in technology solution building and selection by fully incorporating the CMS users in the selection process. Further, the process described here took place after those described in the literature, after the opensource CMS field had significantly improved. The options were much greater at the time of this study and this article describes the increased possibilities of second generation CMSs. While there still does not exist the perfect library ready turn-key CMS, there are many excellent, robust open-source CMSs available. This article describes one process for selecting among them, including an in-depth trial of three major systems: Drupal, ModX, and SilverStripe.
■ ■ Gathering requirements
There were two parts to the requirements gathering process undertaken at OSU Libraries: research of the literature The next step was to take this extensive requirements list and identify CMSs that would be appropriate for a side-by-side test with both content providers and systems engineers.
■ ■ CMS Trial
The web CMS would become a critical part of the web infrastructure so it was important to ensure selection of the best system for both the content providers and the IT team. Between May 21 and August 29, 2008, two groups worked with the CMSs, testing them on criteria taken from the initial requirements documents. The first team included fourteen content providers with diverse content areas and diverse technical skills; this group rated each system on a content providers set of criteria. The second team, which included the systems engineer and a technical support specialist, rated each system on a set of criteria that was more technical in nature. Each participant used a Microsoft Excel spreadsheet containing requirements condensed from the full list. They rated each system on a scale of 1 to 3 for each criterion, where 1 was difficult, 2 was moderate, and 3 was easy. The project manager in the IT Web Team led the trial.
The criteria given to the content providers were: on the technical requirement that the system be easy to extend and integrate. A simple website served as the hub for the CMS trial. The site included links to each CMS instance, a link to the project blog for updates from the project team, and a link to a wiki space where trial participants shared ideas and thoughts with one another. The web team's issue tracking system was integrated into this site so participants could easily ask questions of the technical team and report problems. Time was set aside each week to handle all reported issues.
Of the sixteen participants who started the trial, thirteen completed a criteria spreadsheet. The project manager totaled and then averaged the scores provided by each group to determine the overall content provider score and the overall technical score (see figure 1 ). In the end, both the content providers and the systems engineers agreed that SilverStripe was the CMS that best met the requirements.
■ ■ SilverStripe
SilverStripe was released as an open-source CMS in November 2006 by SilverStripe Limited. They had developed the CMS as part of their business of creating websites for clients. The company was founded in 2000 and is headquartered in Wellington, New Zealand. The company continues to use the CMS for their website business and also offers paid support for the CMS.
The testers agreed that SilverStripe provided the best match in the areas of easy content creation by multiple authors, handling multilingual content, management of different types of content and content files, search engine optimization, and meeting web standards. A strong and growing open-source community and strong documentation were additional keys to the selection of SilverStripe.
14 Use by high-profile clients, such as the 2008 Democratic National Convention, provided proof that SilverStripe could handle high traffic.
The content providers praised SilverStripe for the intuitive user interface, the system's ease of use, specifically the ease of previewing and publishing content. They also noted that SilverStripe handled the metadata supporting the pages as well as tabular and form page content better than the other systems. The technical evaluators noted SilverStripe's modular structure, which makes it flexible enough to integrate easily with existing web applications and accommodate local customizations without modifying the core system. SilverStripe includes a template language, which fully separates the content from the presentation. In practice, this means that even informed users cannot spot a SilverStripe website through simple web browsing, as is common with other CMSs. The CMS requirements document was used in conjunction with the CMSmatrix (http://cmsmatrix.org) website to select five CMSs to participate in a trial.
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The five systems selected were Drupal 6.2, MODx 0.9.6, SilverStripe 2.2.2, Plone 3.0.6, and TYPO3. The systems engineer installed all five CMSs on a development server and did a simple configuration to make each operational for testing. It was at this stage that Plone and TYPO3 were dropped from the trial because they took too long to configure and set up. The goal was to do a simple installation of the base CMS, without any modules, but some systems were not functional as a CMS without some modules so we added modules selectively.
At the point of the selection of the systems for the trial, the project leaders noted that the entire list of requirements could not be met by an existing CMS. They also noted that the majority of the key needs could be met with an existing system. Therefore the goal remained to select an existing open-source web CMS with the emphasis 
■ ■ Conclusion
An academic library website is a complex operation. The best ones use the strengths of the organization to their fullest: give web content authors direct access to maintain their content without burdening them with the requirement of technical expertise in HTML. Excellent sites also offer a consistent user experience facilitated by centrally managed presentation. A web CMS facilitates this model. The selection of a web CMS is not solely a technical decision; it is most effective when made in partnership with the web content providers. The process followed by OSU Libraries described here provides an example of one such selection process.
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